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FORWARD
The project 28829-EG-EQ "Mechanism of Atomization and Behavior of Non-dilute
Sprays,” was under the directorship of Dr. David Mann of the Division of Engineering and
Environmental Sciences of the Army Research Office. The period of this project is from 15
March 1991 to 14 March 1992. The grant number of this project is DAAL03-91-G-0078. This
project complements another project "Mechanism of Intermittent Atomization," DAAL03-89-K-
0179 which is also under the directorship of Dr. David Mann. The writer is the principal

investigator of both of the above mentioned projects.




1. Problem Statement

The fundamental mechanism of intermittent psrays such as that encountered in Diesel
engines are investigated. A novel theory of intermittent sprays is developed. A complete
development of the theory requires an accompanying experimental verification. The equipment
grant is used to establish an experimental system for this purpose.
2. Summary of Research Results

The general layout of the constructed experimental system is show in Fig. 1 in Appendix
B. This system is used to obtain some preliminary results which characterize the intermittent
sprays of various duration in certain range of relevant flow parameters. Fig. 2 in Appendix B
gives some typical results. The distributions of droplet size and velocity for an intermittent spray
created by a pressure pulsation of 35 ms duration are given in the figure. The statistics of the
droplets are taken at a point 0.25 in off the spray axis and 4 in downstream from the spray
nozzle. More comprehensive results will be obtained. The results will be compared with
theories to elucidate the fundamental mechanism of intermittent sprays. Fundamental knowledge

is essential for rational design of fuel injection systems.
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10500 Richmond Avense, Suite 201
Houstoa, Texas 77042

Phone: (713) 266-3779
Fax: (713) 952-0289

QUOTE VALID FOR 60 DAYS
Quotatian Number: 92-1007

Date of Quotation: January 185, 1992

Freight Terms: FOB Sunnyvaie
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Two Component Phase Doppler Particie Analvzer
CONSISTING OF:

XMT 1240 Transmitter
< Dimensional Transmitter, 30 MHz. 200, 300 & 100UmMm locsi eagih lenses.

RCV 22 Receiver

2 Dimensionat LDV Recever. S40mm lens.

DSA 3220-p Doppler Signai Analvzer

2 Ditnensivoal FFT-based PDPA agnai processor. 100 MHz maximun Doppler irequency
peak detechion capabulity, low pass filter choices a1 mixer uuiputs.

variable vscilialar (requencics & Founer ransiom BUTSt dattiur,

SFT 5200-P'DSA System Soltware

Syaiem Sottware ior the Dopprer Mgnal Andivaer, includes. msuument setup & cunuvl,
Dutn acyvisition, soatvars a0y management  LODUONA exiCina: Jitd 100U AN Iverss
S\ LD Conul

DMS d12% Daw Management Svsiem
A46:33 computer: 84K cucine. 20 MB Hard Dave. 8 MU RAM, |2 MB & 1.44 MB Fluppy.
VGA Adapter. SONY 1304 Coior Display, 101 Key Kevboard. Mouse. DOS. pnaier.

543 300A 3uomW Argon lon Laser & Power Supply

Asr=croled laser. 300mW all iines. 12 month warranty.

Subtotal |
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LENS 3smm F 2.3 Recerver lens Triplet

Subtotal 2
Credit {or trade-in of PDPA system

Towl

$150.7%4

‘ot
s
D

“w
-
PRV
O »
b
D

2 U
L}
[ 5N

“d

o
e
£

L




, CLARKSON UNIVERSITY - No. 65584
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THE TERMS & CONDITIONS AS STATED ON THE REVERSE HEREOF ARE APPLICABLE TO TH!8 m ORDER
e ) DESCRIPTION QUANTTTY UNTT COBT EXTENDED TOTALS

b Two Component Phase Doppler Particle Analyser 1 150,794, {$150,794.
2)8am ¥2.4 Receiver lens Triplet § 3,180, 3,180.

Lt

Trade-in PDP?A System 1 -49,000

Delivery in person

Furnish Certificate of Insursuce as

' described by attached statexent to Office
of Risk Hanagment, Box 53563, Clarkson
University, Potsdam, Rew York 13699-5563

PAXED 2-26-92

CLARKSON UNIVERSITY IS EXEMPT FROM PAYMENT
OF NEW YORK SALES TAX, CERTIFICATE EX 108085

CLARKSON UNIVERSITY
IF DELIVERY CAN NOT BE MADE BY DATE i

NEEDED, ADVISE SHIPPING DATE. S C.P.:
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!
! FOR PURCHASING DEPARTMENT USE ONLY
NAME BUHLDING e ACCOUNT NUMBER () . AMOUNT
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Fig.2- b
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